"Stable" effects of insulin and isoproterenol on adipocyte pyruvate dehydrogenase.
Insulin, at a concentration of 1 mU/ml, stimulated glycogen synthase and pyruvate dehydrogenase about threefold in isolated rat adipocytes. Upon the removal of insulin, glycogen synthase activity remained in the activated state for 10 min and thereafter rapidly returned to basal level. On the other hand, insulin-stimulated pyruvate dehydrogenase activity remained elevated for at least 30 min. Isoproterenol (10(-8) M) stimulated phosphorylase and inhibited pyruvate dehydrogenase through the activation of beta-adrenergic receptors. Addition of the beta-antagonist, propranolol (10(-5) M), after isoproterenol reversed the action of isoproterenol on phosphorylase but not its action on pyruvate dehydrogenase. Dibutyryl cyclic AMP, when added to intact adipocytes, produced an effect on pyruvate dehydrogenase similar to that induced by isoproterenol. Our results indicate that both insulin and the beta-agonist have a unique action on pyruvate dehydrogenase which is different from their effects on other enzymes such as glycogen synthase and phosphorylase.